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PREFACE 


This  report  Is  prepared  under  guidance  contained  In  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  2031A.  The  purpose  of  a  Phase  I 
Investlgstlon  Is  to  Identify  expeditiously  chose  dame  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  Is  based  upon  available  data  and  visual 
Inspections.  Detailed  investigation,  and  analyses  Involving  topo¬ 
graphic  mapping,  subsurface  investigations,  tasting,  and  detallad 
computational  evaluations  are  beyond  Che  scope  of  a  Phase  1  In¬ 
vestigation;  however,  Che  Investigation  is  Intended  to  Idantlfy 
any  need  for  such  studies. 

In  reviewing  this  report.  It  should  be  realized  Chat  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  Inspection  along  with  data  available  Co  the  in¬ 
spection  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  Inspection,  such  action,  while  Improving  Che  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  If  Inspected  under  the  normal  operating  environment 
of  the  structure. 

It  Is  Important  to  note  that  Che  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  Internal  and  external  conditions, 
and  Is  evolutionary  In  nature.  It  would  be  Incorrect  Co  eeeuma 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  In  the  future.  Only  through 
frequent  Inspections  can  unsafe  conditions  be  detected  end  only 
through  continued  care  and  maintenance  can  Chase  conditions  be  pre¬ 
vented  or  corrected. 

Phase  I  Inspections  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  Che  established  Guide¬ 
lines,  Che  spillway  design  flood  Is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides 
a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  end  hydraulic 
studies,  considering  the  size  of  Che  dam.  Its  general  condition  end 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND 


RECOMMENDED  ACTION 


Name  of  Dam; 

Sunrise  Lake  Dam 

NDI  ID  No.  PA-00556/DER  ID  No.  140-216 

Owner : 

White  Haven  Poconos  Owners 
Association,  Inc. 

State  Located; 

Pennsylvania 

County  Located; 

Luzerne 

Stream ; 

Pine  Creek 

Date  of  Inspection; 

12  June  1979 

Inspection  Team; 

Gannett  Fleming  Corddry  and  Carpenter 
Consulting  Engineers 

P.O.  Box  1963 

Harrisburg,  Pennsylvania  17105 

Based  on  visual  inspection,  available  records,  cal¬ 
culations,  past  operational  performance,  and  according  to 
criteria  established  for  these  studies.  Sunrise  Lake  Dam 
is  judged  to  be  in  good  condition.  The  spillway  capacity 
is  rated  as  adequate.  The  spillway  can  pass  the  Probable 

Maximum  Flood  (PMF)  without  overtopping  of  the  dam. 

The  headwall  at  the  conduit  outlet  is  tilted  and  is 
considered  to  be  unsatisfactory. 

In  the  absence  of  stability  computations  showing  that 
an  adequate  factor  of  safety  exists,  the  downstream  slope 
is  considered  to  have  a  marginal  factor  of  safety  because 
of  the  steepness  of  the  slope. 

The  following  measures  are  recommended  to  be  under¬ 
taken  by  the  Owner,  in  approximate  order  of  priority, 
immediately : 


iv 


Inc. 


(1)  Replace  riprap  missing  at  each  side  of 

spillway . 

(2)  Replace  headwall  at  conduit  outlet  with  a 
structure  that  is  structurally  adequate. 

(3)  Obtain  and  review  the  design  calculations 
for  the  embankment  to  determine  the  factor  of  safety  for 
the  existing  slope.  If  the  factor  of  safety  is  not  found 
to  be  satisfactory,  corrective  measures  should  be  designed 
and  implemented  immediately.  The  review  should  be 
performed  by  a  professional  engineer  experienced  in  the 
design  and  construction  of  dams. 

( )  Repair  eroded  areas  on  surface  of  down¬ 
stream  slope  and  establish  adequate  vegetal  cover  at  all 
a  reas . 

(5)  Fill  all  low  areas  on  the  top  of  the  dam  to 
the  design  level  of  Elevation  1308.0. 

(6)  Remove  brush  and  trees  from  upstream  slope 
and  from  downstream  toe. 

(7)  Locate  an  alternate  route  to  dam  that  would 
allow  access  during  high  flow  periods. 

(8)  Make  repairs  to  correct  other  minor  defi¬ 
ciencies  described  herein. 

In  addition,  the  Owner  should  institute  the  following 
operational  and  maintenance  procedures: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Sunrise  Lake  Dam. 

(2)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Sunrise  Lake  Dam. 

(3)  When  warnings  of  a  storm  of  major  propor¬ 
tions  are  given  by  the  National  Weather  Service,  the  Owner 
should  activate  his  emergency  operation  and  warning 
system . 


V 


;  ■'< )  institute  an  inspection  program  such  that 
is  risj/octed  frequently.  As  presently  reguired  by  the 
01  mopwea  1  th ,  the  program  should  include  a  formal  ann  d 
irspection  by  a  professional  engineer  experienced  in  h 
ar.d  Cv.nstruct  ion  of  dams.  Utilize  the  results  to  deter” 
'’einetial  measures  are  necessary.  . 


Submi t 


GAN.’.'KTT  FLEMING  CORDCRY 
AND  CARPENTER,  INC. 


fREDERiCK  FUIlbKO  ''i 


No  rS!9tid 


FREDER 


FUTCHKO 


Project  Manager 


Dam  Section 


Date 


Approved  by 


DEPARTMENT  OF  THE  APMY 

RALTlMOrC  DISTRICT,  CORPS  OF  ENGINEER 


JAKES  W.  PECK 

COLONEL,  Corps  of  Engineers 
MDistrict  Engineer 

DO  /L . t  i 


SUNRISE  LAKE  DAM 


Overview 


DELAWARE  RIVER  BASIN 


PINE  C REEK,  LUZERNE  C OUN TY 
PENNSYLVANIA 


SUNRISE  LAKE  DAM 

NDI  ID  No.  pa-00556 
DER  ID  No.  40-216 


WHITE  HAVEN  POCONOS  OWNERS  ASSOCIATION,  INC. 
PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


JULY  1979 


SECTION  I 

PROJECT  INFORMATION 


1 . 1  General . 

a.  Authority .  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose .  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property . 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Sunrise  Lake  Dam  is  a 
homogeneous  earthfill  embankment  478  feet  long  and  27  feet 
high  at  its  maximum  section.  The  embankment  has  a  curved 
alignment.  The  outlet  works  is  located  near  the  left 
abutment  and  consists  of  a  concrete  headwall  with  a  slide 
gate  at  the  intake,  a  36-inch  diameter  concrete  conduit. 


and  a  concrete  headwall  at  the  conojit  outlet.  The  hand- 
wheel  for  the  gate  is  located  on  a  bridge  that  extends 
from  the  top  of  the  dam  into  the  reservoir  area. 

A  (.'orn'r'eti*  ('hu'*'  rpillwty  i:\  lorati-d  near  the 
right  abutment  of  the  dam.  The  approach  channel  is  the 
reservoir  area.  The  ogee  crest  is  10b  feel  long  and 
7.25  feet  lower  than  the  design  elevation  of  the  top  of 
the  dam.  A  steep  chute  105  feet  wide  conveys  spillway 
flow  into  a  stilling  basin.  The  exit  channel,  iust  down¬ 
stream  from  the  end  of  the  stilling  basin,  has  a  bottom 
and  side  slopes  that  are  grouted  stone.  A  grouted  stone 
channel  obstruction  about  U  feet  high  is  located  near  the 
end  of  the  grouted  stone  exit  channel.  Its  purpose  is  to 
control  tailwater  levels  in  the  stilling  basin.  The 
various  features  of  the  dam  are  shown  on  the  Plates  at  the 
end  of  the  report  and  on  the  Photographs  in  Appendix  D. 

b.  Location.  The  dam  is  located  on  Pine  Creek, 
approximately  3.2  miles  north  of  White  Haven,  Pennsyl¬ 
vania,  with  coordinates  1''’06 ' 25"  and  W75°45'35"  in 
Luzerne  County,  Pennsylvania.  Pine  View  Dam  is  located 
upstream  from  Sunrise  Lake  Dam  on  an  unnamed  tributary  to 
Pine  Creek,  1.3  miles  northeast  of  Sunrise  Lat<e  Dam.  A 
location  map  is  shown  on  Plate  1. 

c.  Size  Classification.  Small  (27  feet  high, 

209  acre- f eet ) . 

d.  Hazard  Classification.  Significant  hazard. 
Downstream  conditions  indicate  that  a  significant  hazard 
classification  is  warranted  for  Sunrise  Lake  Dam.  (Para¬ 
graphs  3.1e  and  5.1c  (5)). 

e.  Ownership .  White  Haven  Poconos  Owners  Associa¬ 
tion,  Inc.,  White  Haven,  Pennsylvania. 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  Sunrise  Lake 
Dam  was  constructed  Tn  1962.  The  original  design  was 
performed  by  L.A.  Achterman,  Jr.,  of  Hast  troudsburg , 
Pennsylvania.  The  Contractor  for  the  original 
construction  was  Central  Pennsylvania  Quarry,  Stripping, 
and  Construction  Company.  Construction  was  completed  by 
September  1962, 


On  November  8,  1962,  the  spillway  of  Sunrise 
Lake  Dam  failed  completely.  The  failure  occurred  at  a 
time  when  there  were  no  unusual  rainfall  conditions.  Sub¬ 
sequently,  reports  concerning  the  failure  were  prepared 
by  L.A.  Achterman,  Jr.;  Moran,  Proctor,  Mueser,  and 
Rutledge,  Consulting  Engineers,  New  York,  New  York;  and 
by  the  Pennsylvania  Department  of  Forests  and  Waters.  The 
consensus  of  the  studies  was  that  the  probable  cause  of 
failure  was  uplift,  followed  by  piping. 

The  spillway  was  reconstructea  in  19bd.  The 
design  was  performed  by  Moran,  Proctor,  Mueser,  and  Rut¬ 
ledge,  Consulting  Engineers.  The  contractor  was  H.J. 
Williams  Company,  Inc.,  York,  Pennsylvania.  The  new 
spillway  was  constructed  at  appproximately  the  same  loca¬ 
tion  as  the  original  spillway.  Extensive  underdrainage 
provisions  were  included  for  the  spillway  structures  to 
prevent  recurrence  of  a  similar  condition.  As  part  of  the 
reconstruction  plan,  spillway  dimensions  and  elevations 
were  changed,  which  also  required  changes  in  embankment 
elevations  and  dimensions.  A  toe  drain  was  also  added 
along  the  downstream  toe  of  the  embankment. 


h.  Normal  Operational  Procedure.  The  pool  is 
maintained  at  the  spillway  crest  level  with  excess  inflow 
discharging  over  the  spillway.  Releases  from  the  outlet 
works,  as  well  as  spillway  discharges,  flow  downstream  to 
the  confluence  with  the  Lehigh  River. 


1 .  3  Pertinent  Data. 

a.  Drainage  Area.  (square  miles) 

b.  Discharge  at  Damsite.  (cfs.) 
Maximum  known  flood  at  damsite 

Outlet  works  at  maximum  pool 
elevation 

Spillway  capacity  at  maximum  pool 
elevation 

Design  Conditions 
Existing  Conditions 

c.  Elevation .  (Feet  above  msl.) 

Top  of  dam 

Design  Conditions 
Existing  Conditions 


Unknown 


190 


8,320 

6,660 


1308.0 

1307.0 


blv  nation.  (ootit, 'll) 

Maximum  pool 

Design  Conditions 
Existing  Conditions 
Normal  pool  (spillway  crest) 
Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Streambed  at  toe  of  dam 

heservoir  Length.  (miles) 
Normal  pool 
Maximum  pool 

Storage .  (acre-feet) 

Normal  poo  1 
Maximum  pool 

Reservoir  Surface.  (acres) 
Normal  pool 
Maximum  pool 

Dam . 

Tjjje 

Length  (feet) 

Height  ( f eet ) 

Topwidth  (feet) 


Side  Slopes 
Design 

Upstream 
Downst  ream 

Existing  Conditions 
Upstream 

Downstream 


Zoning 

Cut-off 


Grout  Curtain 


UOd.O 

1307.0 

1300. 

1284.5 

1283.5 
127^^. 6 


0.25 

0.53 


49 

209 


14 

32 


Homogeneous 
earthf ill . 

478 

27 

Varies,  7 

to  8.5 


IV  on  2H 
IV  on  2H 


IV  on  2.3H 
( Average ) 
IV  on  1.7H 
( Average ) 

None . 

Earthfill 
in  trench. 

None. 
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t 


h .  Diversion  and  Regulating  Tunnel . 

i . 


Spi  I  Iway . 


Length  of  Weir  (feet) 
Cr est  Elevatio n 
Upstream  Channel 


Downstream  Channel 


j .  Regulating  Outlets . 

Type 


Length  (feet) 
Closure 


Access 


None . 


Concrete 

chute. 

10b. 0 

1 300. 7  b 

Reservoir , 
vertical 
concrete 
walls . 

Chute  and 
stilling 
basin 
discharge 
into  stream 
channel . 


One  36-inch 
diameter 
reinforced 
concrete 
pipe  (RCP). 

100 

Slide  gate 
at  upstream 
end . 

Steel  and 
t imber 
bridge  from 
top  of  dam. 
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SECTION  2 
ENGINEEKING  DATA 

2 . 1  Design . 

a.  Data  Available.  Engineering  Gala  available  for 
review  were  limited  to  tiie  .''ol  lowing;  permit  anplication 
reports  for  both  the  original  construotion  and  for  the 
spillway  reconstruction;  reports  discussing  the  failure  of 
the  original  spillway  prepared  by  L.A.  Achte'-man,  Jr., 
Civil  Engineer;  Moran  Proctor  Mueser  and  Futledge,  Con¬ 
sulting  Engineers;  and  by  the  Pennsylvania  Department  of 
Forests  and  Waters;  a  report  by  Moran  Proctor  Mueser  and 
Rutledge  on  the  preliminary  design  for  spillway  recon¬ 
struction;  and  miscellaneous  correspondence.  The  present 
Owner,  White  Haven  Poconos  Owners  Association,  Tnc.,  had 
no  design  information  available.  It  was  learned  that  ad¬ 
ditional  design  data  is  available  in  the  files  of  Mueser 
Rutledge  Johnston  and  Desimone,  Consulting  Engineers, 

415  Madison  Avenue,  New  York,  New  York,  who  were  the 
engineers  for  the  spillway  reconstruction  for  the  previous 
Owner,  Atlas  Chemical  Industries,  Inc.,  Wilmington, 
Delaware.  Mueser  Rutledge  Johnston  and  Desimone  stated 
that  all  their  information  could  be  made  available  pro¬ 
vided  that  their  former  client  had  no  objections  and  pro¬ 
vided  that  a  member  of  the  inspection  team  travelled  to 
their  storage  facilities  and  personally  selected  infor¬ 
mation  considerd  pertinent.  Furnishing  copies  of  specific 
information  requested  by  the  inspection  team  was  not 
considered  satisfactory  by  the  engineers.  Consequently, 
their  information  was  not  available  for  the  Phase  I  in¬ 
spection  report. 

b .  Design  Features.  The  project  is  described  in 
Paragraph  1.2a.  the  various  features  of  the  dam  are  shown 
on  the  Plates  at  the  end  of  this  report  and  on  the  Photo¬ 
graphs  in  Appendix  D.  The  embankment  is  shown  on  Plates  2 
and  3  and  on  Photographs  A,  B,  C,  and  D.  The  spillway  is 
shown  on  Plates  2  and  4  and  on  Photographs  D,  F,  G,  and  H. 
The  outlet  works  is  shown  on  Plate  5  and  on  Photograph  E. 

c.  Design  Considerations.  There  are  insufficient 
data  available  to  assess  the  design. 
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2.2  Construction. 


a.  Data  Available.  Construction  data  avaiiaoie  for 
review  were  iiraited  to  the  following:  construction  speci¬ 
fications  for  both  the  original  work  and  for  the  spillway 
reconstruction;  contractor's  progress  reports;  and  reports 
of  construction  inspection  performed  by  the  Commonwealth 
of  Pennsylvania. 

b.  Construction  Considerations.  The  available  in- 
i'ormation  indicates  that  the  dam  was  constructed  in 
accordance  with  the  approved  plans  and  specifications. 

The  Commonwealth  of  Pennsylvania  reported  that  the  work 
was  performed  in  a  satisfactory  manner. 

2.3  Operation .  There  are  no  formal  records  of  operation. 
The  Owner  did  not  report  any  problems  having  occurred  over 
the  operational  history  of  the  dam  after  the  spillway  was 
reconstructed  in  1963.  No  damage  or  problems  were  re¬ 
ported  to  have  occurred  during  Tropical  Storm  Agnes,  which 
is  believed  to  be  the  flood  of  record  for  the  dam. 

2 .4  Evaluation . 

a.  Availability.  Engineering  data  were  provided  by 
the  Bureau  of  Dam  Safety,  Obstructions,  and  Storm  Water 
Management,  Department  of  Environmental  Resources,  Common¬ 
wealth  of  Pennsylvania.  The  Owner  made  available  the 
caretaker  for  information  during  the  visual  inspection. 

He  also  researched  his  files  for  information  at  the 
request  of  the  inspection  team. 

b.  Adequacy .  The  type  and  amount  of  available 
design  data  and  other  engineering  data  are  limited,  and 
the  assessment  must  be  based  on  the  combination  of  avail¬ 
able  data,  visual  inspection,  performance  history,  hydro- 
logic  assumptions,  and  hydraulic  assumptions. 

c.  Validity .  There  is  no  reason  to  question  the 
validity  of  the  available  data. 
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SKCTION  3 


VI3UAI  IN.srKCTlON 


3 . 1  Findings . 

a.  Genera  1 .  The  overall  appearance  of  fhe  dam  is 
good.  Deficiencies  were  observed  as  not’d  below.  A 
sketcn  of  the  dam  with  the  location  of  def  1  cier.cies  is 
presented  in  Appendix  E  on  Plate  B-1.  Survey  information 
acquired  for  this  report  is  summarized  in  Appendix  B.  On 
the  day  of  the  inspection,  the  pool  was  at  spillway 

c  rest . 

b.  Embankment .  The  riprap  on  the  upstream  slope  is 
generally  in  good  condition  (Photograph  A),  but  riprap  was 
missing  at  each  side  of  the  spillway.  Crownvetch  covers 
some  areas  of  the  riprap,  and  there  were  a  few  small 
shrubs  on  the  upstream  slope.  The  measured  topwidth 
varied  from  7  feet  to  8.5  feet.  The  top  of  the  dam  and 
the  downstream  slope  are  covered  with  crownvetch  about 

30  inches  high  (Photograph  B).  The  downstream  slope 
appeared  to  be  in  good  condition  except  along  the  right 
wall  of  the  spillway  chute,  where  there  has  been  some 
surface  erosion  along  a  footpath  (Photograph  C).  In  this 
area,  from  the  right  wall  of  the  spillway  chute  to  the 
right  abutment,  the  vegetal  cover  on  the  downstream  slope 
is  sparse  (Photograph  C).  There  are  some  large  trees  and 
brush  growing  just  beyond  the  toe  of  the  embankment  to  the 
left  of  the  spillway  (Overview  and  Photograph  D). 

No  wet  areas  or  uncontrolled  seepage  were 
observed  during  the  visual  inspection.  The  toe  drain 
outlet  along  the  spillway  chute  right  wall  was  dry.  Two 
toe  drain  outlets  located  near  the  conduit  cutlet  had 
slight,  clear  discharges.  Accumulations  of  "yellowboy" 
were  present  at  each  of  those  outlets. 

A  survey  performed  as  part  of  this  inspection 
revealed  that  most  of  the  top  of  the  embankment  is  above 
design  elevation  (Elevation  1308),  but  that  there  are 
three  low  areas.  The  minimum  elevation  of  the  top  of  the 
dam  is  Elevation  1307,  which  is  one  foot  lower  than  the 
design  elevation.  The  survey  also  showed  that  the 
upstream  slope  has  an  average  slope  of  IV  on  2.3H  and  that 
the  downstream  slope  has  an  average  slope  of  IV  on  1.7H. 
There  was  no  visible  evidence  of  stability  problems  at  the 
embankment . 
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c.  Appuftenant  Slruelur’c.s .  TLw  uaLiet  works 
appeared  to  be  in  fair  condition.  A  str'<  -‘.na  ♦'imb'^r 
access  bridge  for  the  gate  optM’ating  mechanism  extends 
from  the  top  of  the  dam  into  the  reservoir  area.  The 
handwheel  for  the  slide  gate  is  located  on  the  bridge 
deck.  Some  of  the  deck  planks  were  deteriorated.  Tbr> 
operating  mechanism  appeared  to  be  in  good  working  order. 
An  inspection  of  the  3^-i-noh  diameter  concrete  outlet 
conduit  showed  it  to  be  in  good  conditio^.  Alt  joint 
sealant  was  intact.  The  slide  gate  had  'ome  le-kage  when 
it  was  in  ttic  fully  closed  position.  The  cocorc-te 
headwall  at  the  downstream  end  of  the  conduit  was  in  poor 
condition  (Photograph  E).  The  concrete  was  nartially 
disintegrated,  and  the  headwall  was  cracked  and  tilting. 
The  outlet  works  channel  follows  a  natural  channel  in 
overburden  downstream  to  the  stilling  basin.  Near  the  end 
of  the  outlet  channel,  a  grouted  stone  obstruction  with  a 
36-inch  diameter  corrugated  metal  pipe  wa.s  constructed 
across  the  channel.  It  appeared  that  the  purpose  is  to 
prevent  potential  erosion  due  to  turbulence  in  the 
stilling  basin. 

The  spillway  weir,  chute,  and  stilling  basin 
appeared  to  be  in  generally  good  condition  (Photographs  D, 
F,  and  G).  The  weir  had  some  minor  surface  scaling 
(Photograph  F),  and  the  right  chute  wall  was  cracked  at 
its  downstream  end.  Some  of  the  expansion  joint  filler  in 
the  chute  was  deteriorated  slightly.  There  were  stones 
and  minor  amounts  of  debris  in  the  apron  area  of  the 
stilling  basin  (Photograph  F).  Downstream  from  the  end 
Sill  of  the  stilling  basin,  the  channel  bottom  and  side- 
slopes  are  protected  by  grouted  stone  riprap  (Photograph  G 
and  H).  Some  of  this  protection  had  local  areas  of 
deterioration,  which  allowed  water  to  enter  at  one  point 
and  exit  farther  downstream.  A  grouted  stone  obstruction 
about  ^4  feet  high  is  located  about  60  feet  downstream  from 
the  stilling  basin  (Photograph  H).  Its  purpose  appeared 
to  be  for  tailwater  control  in  the  stilling  basin. 

Four  capped  pipes  extending  above  ground  sur¬ 
face  were  located  around  the  spillway  c'^ute  CPhoto- 
graph  C)  and  two  ethers  were  in  the  stilling  basin.  Their 
purpose  could  not  be  determined  from  the  visual 
inspection.  The  caretaker  did  not  know  their  purpose. 

Access  to  most  of  the  dam  and  to  the  outlet 
works  would  be  difficult  during  periods  of  significant 
spillway  disv^harge.  There  was  no  means  to  cross  the 
outlet  channel,  nor  were  any  alternate  access  routes 
apparent. 
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cl.  Rejervoil-  Area.  Most,  ui'  the  watecshed  is 
privately  wcied.  "lopes  are  generally  t'M,  .ni  th*’re  ar' 
some  swampy  areas.  Most  of  the  watershed  is  wooded  and 
undeveloped.  Pine  View  Dam,  a  H-foot  high  earthfill  dam, 
is  located  on  an  unnamed  tributary  to  Pine  Creek  about 
1.3  miles  upstream  from  Sunrise  lake  Pam.  P-n®  View  Dam 
and  its  spillway  are  shown  on  Photographs  .1  and  K.  Pine 
View  Dam  controls  0.9  square  mile  of  the  total  ’.U  square 
miles  of  watershed  rf  Sunrise  F.ake  Dain . 

e.  Downstream  Corditions.  One  summer'  home  is 
located  on  the  right  bank  above  Pine  Creek  about  0.3  mile 
downstream  from  Sunrise  Lake  Dam.  The  confluence  with  the 
i.ehlgh  River  is  about  O.u  mile  downstream  from  the  dam.  A 
sportsmans'  club  is  located  on  the  left  bank  of  the  Lehigh 
River  at  the  confluen<'e.  There  are  no  permanent  dwellings 
between  the  dam  and  the  confluence.  The  first  permanent 
dwellings  along  the  l.ehigh  River  downstream  from  the  con¬ 
fluence  are  apparently  about  3.5  miles  from  the  dam  at 
(rfhlte  Haven.  Both  Pine  Creek  and  the  Lehigh  River  are 
subject  to  substantial  fishing  use  from  the  spring  into 
the  summer  months. 
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r'PFRATlON'\L  PHuCF'L'IJHEi; 

4.i  Procedure .  The  reservoir  u;  maintained  at  the  spill¬ 
way  crest  level  with  excess  inflow  disch.irginc  over  the 
spillway  and  into  the  downstream  channel.  The  outlet 
works  is  used  to  augment  str’eamflow  downstream  from  the 
dam  during  low  flow  periods  and  to  drawdown  the  oooi  level 
for  annual  maintenance  purposes. 

4.?  Maintenance  of  Dam.  The  dam  is  visited  at  least 
weekly  by  a  caretaker  who  adjusts  the  slide  vate,  if 
necessary.  '.nspections  of  the  dam  are  not  made.  Brush  is 
cut  at  regular  intervals. 

4.3  Maintenance  of  Operating  Facilities.  ’’’he  operating 
mechanism  for  tne  slide  gate  is  maintained  as  needed.  It 
is  operated  at  least  once  each  year. 

4.4  Warning  Systems  in  Effect.  The  caretaker  stated  that 
he  was  not  aware  of  any  emergency  operation  and  warning 
system. 

4.5  Evaluation  of  Operational  Adequacy.  The  maintenance 
of  the  embankment  and  spillway  is  generally  good.  The 
maintenance  of  the  outlet  works  is  satisfactory.  In¬ 
spections  are  necessary  to  detect  hazardous  conditions  at 
the  dam.  An  emergency  operation  and  warning  system  is 
necessary  to  mitigate  the  hazards  downstream,  should 
stress  become  evident  at  the  dam.  An  access  route  to  the 
outlet  works  that  could  be  used  during  periods  of 
significant  spillway  discharge  is  necessary. 
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t  HYDROLOGY  AND  HYDRHaLlCi 

5 . 1  Evalua tion  of  E eatures . 

a.  Design  Data.  The  permit  application  report,  xor 
the  spillway  reconstruction  indicates  that  the  spillway 
can  pass  the  Commonweal  c.h '  s  Curve  "C"  discharge  with  a 
f’^eeboard  of  2.8  feet.  According  to  che  oe’^mit  applica¬ 
tion  repon,  for  tl'.e  original  construction,  ire  (.birve  "C" 
"eouirement  was  3,822  cfs,  A  rating  curve  for  the 
existing  spillway  was  not  available,  but  the  spillway 
rapacity  used  in  this  report  is  in  reasonable  agreement 
with  the  above  data.  The  permit  application  report  in¬ 
dicates  that  the  stilling  basin  was  designed  in  accordance 
with  the  standards  of  the  U.S.  Bureau  of  Reclamation,  and 
that  it  would  produce  a  hydraulic  jump  within  its  confines 
at  the  Curve  "C"  discharge.  The  Moran  Brootor  Mueser  and 
Rutledge  report  on  the  preliminary  design  of  the  spillway 
reconstruction  indicates  that  the  grouted  stone  ob¬ 
struction  downstream  from  the  stilling  basin  was  designed 
to  control  the  jump  location  at  other  discharges. 

b.  Experience  Data.  No  records  of  maximum  pool 
levels  were  available.  The  failure  of  the  original  spill¬ 
way  was  not  related  in  any  way  to  its  hydraulic  capacity. 
Since  the  spillway  reconstruction,  there  have  apparently 
been  no  problems.  Tropical  Storm  Agnes  is  believed  to  be 
the  flood  of  record  for  Sunrise  Lake  Dam,  but  the  available 
information  was  insufficient  to  estimate  the  flow. 

c .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Sunrise 
Lake  Dam,  which  is  described  in  Section  3,  resulted  in  a 
number  of  observations  relevant  to  hydrology  and  hydrau¬ 
lics.  These  observa t.  ions  are  evaluated  herein  for  the 
various  features. 

(2)  Embankment .  The  low  areas  on  the  top  of 
the  dam  limit  the  existing  spillway  capacity  to  less  than 
the  design  capacity. 
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time.  The  deteriorating  and  tilting  headwall  at  the  con¬ 
duit  outlet  is  considered  to  be  a  hazard.  Failure  of  this 
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Lake  Dam.  Its  effects  have  been  included  in  the  analysis 
described  hereafter.  The  records  state  that  the  drainage 
area  of  Sunrise  Lake  Dam  is  3-5  square  miles.  Determina¬ 
tions  of  the  drainage  area  for  this  study  indicate  that 
the  drainage  area  is  3-^  square  miles.  The  assessment  of 
Sunrise  Lake  Dam  is  based  on  existing  conditions,  and  the 
effects  of  future  development  are  not  considered. 

(5)  Downstream  Conditions.  No  conditions  were 
observed  downstream  from  the  dam  that  might  present  signi¬ 
ficant  hydraulic  hazard  to  the  dam.  Because  of  the  down¬ 
stream  conditions  described  in  Section  3,  Visual  In¬ 
spection,  a  significant  hazard  classification  is  warranted 
for  Sunrise  Lake  Dam.  The  records  indicate  that  the  1962 
spillway  failure  did  not  result  in  any  damage  to  down¬ 
stream  areas.  However,  this  is  not  believed  to  Indicate 
that  the  dam  should  be  classified  as  low  hazard.  When 
failure  occurred,  the  pool  was  not  at  me'imum  pool  levels, 
and  it  appears  that  the  failure  occurred  over  many  hours. 
Also,  the  available  mapping  indicates  that  the  summer  cot¬ 
tage  was  constructed  sometime  after  1969. 

d.  Overtopping  Potential. 

(11  Spillway  Design  Flood.  According  to  the 
criteria  established  by  ITHe  Office  of  the  Chief  of 
Engineers  (OCE),  the  Spillway  Design  Flood  (SDF)  for  the 
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xinur  Flood  (PMF).  Because  ot  the  downstream 
and  the  height  of  the  dam,  the  1/2  PMF  is 
the  SDF  for  Sunrise  Lake  Dam. 


(2)  Description  of  Model.  Tne  watershea  was 
modeled  with  the  HEC-IDB  computer  program.  The  HEC-IDB 
computer  p'^ogram  computes  a  PMF  runoff  hydrograoh  and 
routes  the  flows  through  booh  reservoirs  and  st 'cam 
sections.  la  addition,  it  has  the  capabiiitv  to  simulote 
an  overtopping  dam  failure.  The  PMF  inflow  component  to 
Pine  View  reservoir  was  routed  through  the  dam  and  down¬ 
stream.  This  was  added  to  the  uncontrolled  PMF  inflow 
component  to  Sunrise  Lake.  The  combined  flow  was  routed 
through  Sunrise  Lake  Dam.  Identical  methods  were  used  for 
various  percentages  of  the  PMF. 


(3)  Summary  of  Results.  Pertinent  results  are 
tabularized  at  the  end  of  Appendix  C.  The  analysis 
reveals  that  Sunrise  Lake  Dam  can  pass  the  PMF  with 
0.4  foot  freeboard.  The  dam  is  rated  at  its  existing  top 
elevation.  At  its  design  top  elevation,  the  dam  can  pass 
the  PMF  with  1.4  feet  of  freeboard. 


(4)  Spillway  Adequacy.  The  criteria  for  rating 
a  spillway  is  presented  in  Appendix  C.  Since  the  spill¬ 
way  can  pass  the  PMF,  the  spillway  capacity  of  Sunrise 
Lake  Dam  is  rated  as  adequate. 

An  additional  analysis  was  performed  to 
assess  the  effects  of  Pine  View  Dam,  were  it  to  fail. 
During  the  1/2  PMF,  Pine  View  Dam  was  assumed  to  fail 
after  being  overtopped  by  0.3  foot.  The  resulting  outflow 
was  routed  downstream  and  added  to  the  uncontrolled 
1/2  PMF  inflow  to  Sunrise  Lake  Dam.  The  combined  inflow 
was  routed  through  Sunrise  Lake  Dam.  Sunrise  Lake  Dam  can 
pass  this  flow  with  about  2.1  feet  of  freeboard. 
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STRUCTURAL  STABILITY 

6 . 1  Evaluation  of  Structural  Stability. 

3 .  i/lsual  Observations. 

'  1  ,■>  General .  The  visual  inspection  of  Sunrise 
..itce  Dam  which  is  described  in  Section  S.  result"  ed  in  a 
number  of  obser /a,  tions  relevant  to  structural  stability, 
■"hese  observations  are  evaluated  herein  for  the  various 
f  eat u res. 

('2)  Embankment .  Riprap  missing  at  each  side  of 
the  spillway  is  an  erosion  hazard.  The  sparse  vegetal 
cover  on  the  downstream  slope  to  the  right  of  the  spillway 
13  inadequate  and  creates  a  potential  for  surface  erosion. 
Where  pedestrian  traffic  has  been  frequent,  substantial 
surface  erosion  has  already  occurred.  The  brush  on  the 
upstream  slope  and  the  trees  and  brush  that  are  at  the 
downstream  toe  are  undesirable.  Although  no  signs  of 
sloughing  or  embankment  instability  were  evident  at  the 
time  of  the  visual  inspection,  the  downstream  slope,  which 
averages  IV  on  1.7H,  is  considered  to  be  too  steep  without 
stability  computations  to  show  that  there  is  an  adequate 
factor  of  safety.  The  design  slopes  and  slope  stability 
computations  were  not  available  for  the  Phase  I  Inspection 
Report. 

(3)  Appurtenant  Structures.  The  tilting  of  the 
concrete  headwall  at  the  conduit  outlet  is  a  stability 
problem.  As  noted  in  Section  5,  failure  of  this  headwall 
could  create  a  serious  condition. 

There  was  no  evidence  of  any  stability 
problems  for  any  of  the  spillway  structures.  As  for  the 
embankment,  stability  computations  were  not  available  for 
the  Phase  I  Inspection  Report.  Attention  to  the  mainte¬ 
nance  items  would  prevent  major  deterioration  of  the 
features . 

b.  Design  and  Construction  Data.  No  stability 
analyses  were  available.  Analyses  of  the  stability  of  the 
embankment  and  the  various  spillway  structures  are  beyond 
the  scope  of  this  study.  As  discussed  in  Section  2,  the 
stability  analyses  are  apparently  in  the  files  of  Mueser 
Rutledge  Johnston  and  Desimone,  Consulting  engineers, 

415  Madison  Avenue,  New  York,  New  York. 
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c.  0^...; - ^  r.cc.rds.  There  arc  ..e  formal  records 

of  op“rat  "  '  ~  '-.t  original  spillway  faf’ri  rhortlv 

"orapietic.  ef  ccnstruction.  Studies  made  after  the 
failure  indicate  that  the  failure  was  caused  by  excessive 
I’plift  and  by  piping.  The  uplift  was  apparently  the 
result  of  both  naturally  high  heads  from  groundwater  and 
nt-aos  resulting  from  raising  the  pool  level.  The  original 
spillway  did  not  have  adequate  drainage  orovisions  to 
•'elicve  the  ;!plift.  There  have  been  no  problems  since  the 
spillway  was  reconstruc ted . 

d.  Post-construction  Changes.  The  spillway  was 
reconstructed  in  1963.  Extensive  underdrainage  facilities 
were  provided  to  control  uplift.  Other  changes  at  the 
same  time  included  reconstruction  of  some  embankment  areas 
adjacent  to  the  spillway,  adding  a  toe  drain  to  the 
embankment,  and  raising  the  entire  embankment  by 

three  feet. 

e.  Seismic  Stability.  Sunrise  Lake  Dam  is  located 
in  Seismic  Zone  1.  Normally  it  can  be  considered  that  if 
a  dam  in  this  zone  has  adequate  factors  of  safety  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading.  However,  since  the  factors 
of  safety  for  static  loading  cc-iditions  are  not  known; 
the  theoretical  seismic  stability  of  Sunrise  Lake  Dam 
cannot  be  assessed. 


:CCTION’  7 


ASSESS  f-.T.  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 
7.1  Dam  Assessment. 


a .  Safety . 

M)  Based  on  available  records,  visual  In- 
cer.ti  on ,  calculations,  and  past  operational  pe' formar.c? , 
junrise  Lake  Dam  is  judged  to  be  in  good  condition.  Basea 
'I'  existing  conditions,  the  spillway  will  pass  the  PMF 
with  O.iJ  foot  of  freeboard.  If  the  low  areas  on  the  top 
of  the  dam  were  filled  to  the  design  elevation,  the 
freeboard  would  be  1.4  feet.  Under  either  condition,  the 
spillway  capacity  of  Sunrise  Lake  Dam  is  rated  as 
adequate. 


(2)  The  headwall  at  the  conduit  outlet  is 
tilted  and  is  considered  to  be  unsatisfactory. 

(3)  In  the  absence  of  stability  computations 
showing  that  an  adequate  factor  of  safety  exists,  the 
downstream  slope,  which  averages  IV  on  1.7H,  is  considered 
to  have  a  marginal  factor  of  safety. 

(4)  The  visual  inspection  revealed  some 
deficiencies,  which  are  summarized  below  for  the  various 
features. 


Feature  and  Location 

Embankment ; 

Upstream  Slope 

Top 

Downstream  Slope 


Access 


Observed  Deficiency 


Riprap  missing  at  each  side 
of  spillway;  brush. 

Low  areas. 

Surface  erosion  along  right 
side  of  spillway;  inadequate 
vegetal  cover  on  portion  to 
right  of  spillway;  trees  and 
brush  at  toe. 

Most  of  dam  inaccessible 
during  periods  of  high  flow. 
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■  -.x  Wo 

Bridge 

•Slide  Gate 

Fieadwal.1  at  Crnduit 
"-Litle* 

-Itji  ^  jJiay  •• 

We  i  r 

Chute  Slabs 


Right  Chute  Wall 


Grouted  Stone 
Protection 

b.  Adequacy  of  Information.  The  information  avail¬ 
able  is  such  that  an  assessment  of  the  condition  of  the 
dam  can  be  inferred  from  the  combination  of  visual  in¬ 
spection,  past  performance,  and  computations  performed 
prior  to  and  as  part  of  this  study. 

c.  Urgency .  The  recommendations  in  Paragraph  7.2 
should  be  implemented  immediately. 

d.  Necessity  for  Further  Investigations.  In  order 
to  accomplish  some  of  the  remedial  measures  outlined  in 
Paragraph  7.2,  further  investigations  by  the  Owner  will  be 
required . 

7 . 2  Recommendations  and  Remedial  Measur-».s . 

a.  The  following  measures  are  recommended  to  be 
undertaken  by  the  Owner,  in  approximate  order  of  priority, 
immediately: 

(1)  Replace  riprap  missing  at  each  side  of 

spil  '.way . 


Gbsc *  ^ ^  Gel icienc^ 

Deck  deteriorated. 

Slight  leakage. 

Concrete  di-si  ntegra*^  ed  ; 
headwa 11  tilting 

Minor  surface  scaling. 

Expansion  joint  filler 
deteriorated . 

Concrete  deteriorated  at 
downstream  <^nd. 

Minor  deterioration. 


(2)  Replace  headwall  at  conduit  outlet  with  a 
structure  that  is  structurally  adequate. 


(  i*  diiij  review  Lhe  ueait^n  calculations 

t‘'e  e  .-.'I  *0  determine  th:,-  r'at'  C  =  I 

h  .  '.ist  c,  If  the  factor  of  safety  is  not  found 

to  be  satisfactory,  corrective  measures  should  be  designed 
'r  implemented  immediately.  The  review  should  be 
(  f'p roamed  by  a  professional  engineer  experienced  <r  t-.^e 
design  ann  construction  of  dams. 

'1','  Repair  eroded  areas  on  su'’face 
'•  ow’.rtream  slope  and  establish  adequate  '  egeta'  cover 
all  areas. 


(5)  Fill  all  low  areas  on  the  top  of  the  dam  to 
the  design  level  of  Elevation  1308.0. 

(6)  Remove  brush  and  trees  from  upstream  slope 
and  from  downstream  toe. 

(7)  Locate  an  alternate  route  to  the  dam  that 
would  allow  access  during  high  flow  periods. 

(8)  Make  repairs  to  correct  other  minor 
deficiencies  described  herein. 

b.  In  addition,  the  Owner  should  institute  the  fol¬ 
lowing  operational  and  maintenance  procedures: 

(1)  Develop  a  detailed  emergency  operation  and 
warning  system  for  Sunrise  Lake  Dam. 

(2)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Sunrise  Lake  Dam. 

(3)  When  warnings  of  a  storm  of  major  propor¬ 
tions  are  given  by  the  National  Weather  Service,  the  Owner 
should  activate  his  emergency  operation  and  warning 

s  ystem . 


(4)  Institute  an  inspection  program  such  that 
the  dam  is  inspected  frequently.  As  presently  required  by 
the  Commonwealth,  the  program  should  include  a  formal 
annual  inspection  by  a  professional  engineer  experienced 
in  the  design  and  construction  of  dams.  Utilize  the 
results  to  determine  if  remedial  measures  are  necessary. 
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CHECKLIST  -  VISUAL  INSPECTION 


VISUAL  INSPECTION 


lecorder 


EMBANKMENT 


EMBANKMENT 


TVoC*  "TrcaS  up  '^o  '-2." 

Dovx:c^s4T«.o.rA  -Tot  c^re^r,a  <v.\o.n^ 

,  _  .  ,  .  of  Cfw.'o  o<vsVj(A*.<vV . 


OUTLET  WORKS 


INSTRUMENTATION 


a-c. 


RESERVOIR  AND  WATERSHED 


DOWNSTREAM  CHANNEL 


DELAWARE  RIVER  BAi5IN 


PINE  CREEK.  LUZERNE  COUNTY 
PENNSYLVANIA 

SUNRISE  LAKE  DAM 

NDI  ID  No.  PA-00556 
DER  ID  No.  40-216 

WHITE  HAVEN  POCONOS  OWNERS  ASSOCIATION,  INC 

PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

JULY  1979 

APPENDIX  C 


HYDROLOGY  AND  HYDRAULICS 


APPENDIX  C 


HYDROLOGY  AND  HYDRAUUCS 


In  the  recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE), 
established  criteria  for  rating  the  capacity  of  spillways.  The  recom¬ 
mended  Spillway  Design  Flood  (SDF)  for  the  size  (small.  Intermediate, 
or  large)  and  hazard  potential  (low,  significant,  or  high)  classlflcatloi. 
of  a  dam  Is  selected  In  accordance  with  the  criteria .  The  SDF  for 
those  dams  In  the  high  hazard  category  varies  between  one-half  of  the 
Probable  Maximum  Flood  (PMF)  arid  the  PMF.  If  the  dam  and  spillway 
are  not  capable  of  passing  the  SDF  without  overtopping  failure,  the 
spillway  capacity  Is  rated  as  Inadequate.  If  the  dam  and  spillway  are 
capable  of  passing  one-half  of  the  ^F  without  overtopping  failure, 
or  If  the  dam  is  not  In  the  high  hazatd  category,  the  spillway  capacity 
Is  not  rated  as  seriously  Inadequate.  A  spillway  capacity  Is  rated  as 
seriously  Inadequate  If  all  of  the  following  conditions  exist; 

(a)  There  Is  a  high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  significantly 
Increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from  that 
which  would  exist  Just  before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure. 
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APPENDIX  C 


_ nc-  \(i.u,^avt^ _ River  Basin 

Name  of  Stream:  P f  .rt.t-W 

Name  of  Dam: _ S.^jr.r^se- _ DixorN 


NDS  ID  No.: 
DER  ID  No.: 


?A  -  QQ  5  5  ^ 


40  - 


Latitude:  N  A-\'  oio'  'IS"  Longitude:  -T&°  '  3S* 

Top  of  Dam  (Ismpet)  Elevation: _ \2>o&.q  ( 

Height  of  Dam:  'Ll _ ft 


Streambed  Elevation: 


Reservoir  Storage  at  Top  of  Dam  Elevation: 
Size  Category: _ SfYva\i _ 


Mil. 


acare-ft 


Hazard  Category: 


\Ca-./N.T 


(see  Section  5) 


SpUlway  Design  Flood:  \PQ  '4  P/Wt^ 


Name 


Distance 

from 

Dam 

(miles) 


-I  Yi^ 

Sc.lcoH’  '^a. 
UPSTREAM  DAMS 

Storage 
at  top  of 

Height  Dam  Elevation 
_ tacn>-ft) 


Remarks 


V 'oa  N)  iLuj  1.2? 


-1^ 


2SS2± 


OLvL  \Q  Md.  4o- 


DOWNSTREAM  DAMS 

N  of\g^  _ 


\64 


C -IL 


_ Oe,\a.u^'.  oirf- _ River  Basin 

Name  of  Stream:  Crt.t.W. 

Nam#  of  Dam: _ ^  uAr'&c _ La-V.c 

NDS  ID  No.:  VA  -  no  ■;  g  U _ 

DER  ID  No.:  4-q-2.i(o _ 

Latitude:  M  4-\°  Q(a'  ‘LS" _  Longitude:  vj  15°  4- A' 

DETERMINATION  OF  PMF  RAINFALL 

For  Area _ “  A  ' _ 

which  consists  of  Subareas  A-i  of  a ,  q _ sq.  mile 

_ _  _ 2'S> 


Total  Drainage  Area  :b.4 _ sq.  mile 

PMF  Rainfall  Index  =  2-Z  .3  In. ,  24  hr. ,  200  sq.  mile 

Hydromet.  40  Hydromet.  33 
(Susquehanna  Basin)  (Other  Basins) 

Zone  N/A  ± _ 

Geographic  Adjustment  Factor  _  1.0 

Revised  index  Rainfall  _  -zz  ,3 


RAINFALL  DISTRIBUTION  (percent) 


Time 
6  hours 
12  hours 
24  hours 
48  hours 
72  hours 
96  hours 


Percent 

^/A 

JiiA 


C-3 


C  -4 


••I* 
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Data  for  Dam  at  Outlet  of  Subarea  A-  I 


(see  Sketch  on  Sheet  C-4) 
Name  of  Dam:  Vit.uj' 


Height: _ 

_  (existing)  A'o  oiy/A 

^  IV  ertfc 

Spillway  Data: 

Existing 

Design 

-  gaagltjgni , 

Conditions 

Top  of  Dam  Elevation 

_ _ 

_ _ 

Spillway  Crest  Elevation 

_ _ 

_ _ 

Spillway  Head  Available  (ft) 

_ L2 _ 

_ l^A _ 

Type  Spillway  Oc-c. 

Lihc.-hcJi  <Sh{.f.t 

"C"  Value  -  Spillway 

_ UiA _ 

- oiM - 

Crest  Length  -  Spillway  (ft) 

_ _ 

_ m _ 

Spillway  Peak  Discharge  (cfs)  _ 


Auxiliary  Spillway  Crest  Elevation  _ n  la  _ 


Auxiliary  Spillway  Head  Available  (ft) _ 

Type  Auxiliary  Spillway 

/V/i5 

IN  QnC 

_ am _ 

"C"  Value  -  Auxiliary  Spillway  _ 

_ am _ 

_ ajA _ 

Crest  Length  -  Auxiliary  Spillway  (ft) _ 

_ am _ 

_ am _ 

AuxAUary  gPUl^^^Y 

Peak  Discharge  (cfs) _ 

_ am _ 

_ aJA _ 

Combined  Spillway  Dlscharae  (cfs) 

_ iiSL _ 

_ aJA _ 

Spillway  Rating  Curve:  Stc  c-arr, Shcth  c-s? 
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Data  for  Dam  at  Outlet  of  Subarea _ A  -  / 

Name  of  Dam: _ \/ \luj  Ddry\ 

Storage  Data: 


S^sssts. 


Elevation 

Area 

(acres) 

million  - 

aals  acre-ft 

^41J3•o  =  ELEVO* 

0 

0  0 

\A44,0  =  ELEVl 

iq.3  =»A1 

35  J.on 

5^,  & 

53  llfll 

"¥11^ 

\^-io0.0 

SS- 1 

SI 


Remarks 


Sy  vMsOo^  C  ^ 


<*♦ 


SI  =  M/j  ^  £l.6Vl  '  £L£Vo} 


**  Planlmetered  contour  at  least  10  feet  above  top  of  dam 


Reservoir  Area  at  Top  of  Dam  Is  (,  percent  of  watershed. 

Remark s : - ^  q,S  tx.^A 

SLCJUCl, - iLSsiiU* - 1,-4  .Li  5 — (LSiJt) _ iLrv  terror 

- in - WflAfcr _ 


c-\o 


River  Basin 


Name  of  Stream:  V;nf.  Crt.tV, _ 

Name  of  Dam: _ 

NDS  ID  No . : _ FA  -  OOSt^ir, _ 

DER  ID  No. : _ 40  -  2  It^ _ 

Latitude:  M  4)‘  2.S*  Longitude:  15°  4S'  -SS" 

Drainage  Area: _ 3__4 _ sq.  mile 

Data  for  Subarea: _ ^_;j _ (see  Sketch  on  Sheet  C-4  ) 

Name  of  Dam  at  Outlet  of  Subarea:  P  v<m.  \i\«.u,y  'Oa<v% _ 

Drainage  Area  of  Subarea: _ q, q _  sq.  mile 

Subarea  Characteristics: 

Assumed  Losses:  1.0-lnch  Initial  abstraction  +  0.05  in/hr 

The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted: 

L  =  Length  of  Main  Watercourse  extended  to  the  divide  =  2 .  Z  mile 

LcA  =  Length  of  Main  Watercourse  to  the  centroid  = _ o,*^  mile 

From  NAB  Data:  z  V\cv.4«, 

CP  =  Q.4-S' 

Cx  =  I _ 

Tp  =  Cx  X  (L  X  =  2.  (hrs) 

Flow  at  Start  of  Storm  «  1.5  cfs/sq.  mile  x  Subarea  D.A  =  \  .4  cfs 

Computer  Data: 

QRCSN  =  -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 

Remarks: 
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Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam: _ So<\r 

Outlet  Work*  Rating: 

Invert  of  Outlet 
Invert  of  Inlet 

Typ« 

Diameter  (ft)  •»  D 
Length  (ft)  *  L 
Area  (sq .  ft)  >>  A 
N 

K  Entrance 
K  Exit 

K  Friction*-  29 . 1jj2l/R^/^ 
Sum  of  K 
(1/K)0*5  =  c 

Maximum  Head  (ft)  »  HM 
0  =  C  A  v/2g(HM)(cfs) 

Q  Combined  (cfs) 


Qtftlgt  I  Qtf.lS.1.2 

■  _  _ 

_  _ 

ff.C.P  _ _ 

3.0  _  _ 

.  \StS.-S _ _ 

_  _ 

0.  oil  _  _ 

0.  5'  _  _ 

1.0  _  _ 

_£Lti _  _  _ 

1,0  _  _ 

T'!!  _  _ 

_ _ _ 

\‘lo  _  _ 


*  R  =  Hydraulic  Radius  =  (Area/Wetted  Perimeter)  - 
D/4  for  Circular  Conduits. 
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Data  for  Dam  at  Outlet  of  Subarea 
Name  of  Dam:  \-cvV. 


Oaiv\ 


Storage  Data* 


Llevation 


Area 
(acre  a) 


Storage _ 

million 

gala  acre-ft 


Remarki 


==  ELEVO 
=  EIXVl 


\'bZ.o 


*  ELEVO  =  ELEVl  -  OSi/Aj) 

**  Planlmetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Top  of  Dam  Is  T-  percent  of^watershed 
Remarks: _ _ 


G-(S 


_ De.\a.voar<-, _ River  Basin 

Name  of  Stream-  S>c<vp.  Crg,t»W- _ 

Name  of  Dam-  C'a— _ 

NDS  ID  No.  • _ ?b,  .  oo  C.6  _ 

DER  ID  No . :  A-0  -  '2.1  U _ 

Latitude:  N  a\°  04,'  g " _  Longitude:  v!  4 s' 

Drainage  Area;  _ _ 3-4 _ sq.  mile 

Data  for  Subarea;  A  -  Z _ (see  Skotch  on  Sheet  C-  A-) 

Name  of  Dam  at  Outlet  of  Subarea:  Su/nt. •,<.«.  Da.«vo _ 

Drainage  Area  of  Subarea: _ 2.  _  sq.  mile 

Subarea  Characteristics; 

Assumed  Losses;  1.0-lnch  Initial  abstraction  0,05  In/hr 

The  following  are  measured  from  outlet  of  subvea  to  the 
point  noted:  * 

L  =  Length  of  Main  Watercourse  extended  to  the  divide  =  3.Z  mile 

Lca  Length  of  Main  Watercourse  to  the  centroid  = _ \ .  S  mile 

From  NAB  Data: 

Cp=  O.Ar 

Cj  =  'X .  I _ 

TP  =  Ct  X  (L  X  Lca)°*^  =  3.  A  (hrs) 

Flow  at  Start  of  Storm  =  1.5  cfs/sq.  mile  x  Subarea  D.A  =  3.'IS'  cfs 

Computer  Data; 

ORCSN  =  -0.05  (5%  of  peak  flow) 

RTIOR  *2.0 


Remarks; 
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APPENDIX  E 
G  ^QL 0 G  Y 

i  •  til  Goolo^j  .  Tut;  odfnb^Lc  -ii*u  rcwUi  vox4  _rr 

Xt*  x-»cuiio^*  liit?  I’UOk  u. . 

i-,uzci’ne  Cuulity  range  from  the  Pus t-Pu  La  ,  1  lie  4.  oi  uiations  , 
eP  Peniioyi V:inxan  Age,  down  Lo  the  OiiOudagd  formation,  of 
.ji.ua-..e  oevoiiXoi'i  T*ie  k'iiiconsin  tt'rrjxfidj. 

orosiies  tiie  ooutnern  part  of  the  County,  duG  the  greater 
uart  of  tiie  County  is  covered  by  glacial  drift.  E::lc*nsive 
ae^osxts  gxaoial  outwasii  occui*  uxOng  .iic  SuSv^deixaniia 
^iver  and  lecss  expensive  deposits  along  the  smaller 

'j  L  i  odnio  • 

Nearly  dll  of  Luzerne  county  iiee  in  tPie  Valley 
and  Ridge  Province  in  which  nearly  all  the  rocka  have  been 
strongly  folded.  In  going  from  north  to  south  across  the 
County,  five  majo*  folds  are  encountereo,  ali  of  which 
trend  northeaot.  The  first  of  these  is  a  shallow  syncline 
on  the  crest  of  the  North  Mountain,  forming  the  Mehoopnay 
coal  basin.  The  second  is  the  Milton  Ar;;icline,  which 
exposes  the  Portage  group  in  the  northwestern  part  of  the 
County  and  gradually  flattens  out  toward  the  northeast. 

The  third  and  most  pronounced  is  the  Lackawanna  Syncline, 
which  orginates  in  Lackawanna  County  to  >,he  north,  and  has 
preserved  the  ?os  ^.-Pottsvi  lie  formations  throughout  the 
Wyoming  Valley.  The  maximum  depth  of  this  syncline  is 
reached  in  the  vicinity  of  Wilkes-Barre  and  Plymouth.  The 
double  rim  of  this  syncline  is  formed  C/  the  resistant 
Pottsville  formation  and  Pooono  sandstone,  separated  by 
the  less  resistant  Mauch  Chunk  shale.  The  fourth  fold  is 
the  Berwick  (Montour)  Anticline,  which  exposes  a  few  feet 
of  the  Ononaaga  formation  in  the  vicinity  of  Beach  Haven. 
This  fold  reaches  its  maximum  development  farther  west  and 
only  the  eastern  portion  reaches  Luzerne  County.  The 
fifth  major  folu  comprises  a  series  of  aucioiines  and 
synclines  form..ng  Lhe  Eastern  Middle  Antnracite  Field  in 
the  vicinity  of  Hazleton.  Tiie  synclina*  basins  in  thi.s 
region  are  reiativsly  shallow  and  there  are  large  areas 
from  which  ail  coaiLeos  nave  been  eroded. 

The  gp.ioral  dips  of  the  region  vary  from  C®  »o 
and  the  '"ax 'mum  dips  are  found  on  the  rims  and  within 
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